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CALI BRATI ON STANDARD SPECI FI CATI ON FOR AN
ANALOG STORAGE OSCl LLOSCOPE MAI NFRAME

1. SCOPE
1.1 Scope. This specification defines the nechanical, electrical, anc

el ectronic characteristics for an Anal og Storage Oscill oscope Mainfranme. T
equi pnent is intended to be used by Navy personnel in shipboard and shoreba
| aboratories to performin measuring and recording single-occurance real ti
domain events, when used with Tektronix 7000 series plug-ins. For tl
purposes of this specification, the Analog Storage Oscilloscope Minfra
shall be referred to as the Scope.

2. APPLI CABLE DOCUMENTS
2.1 Oontrolling Specifications. M L-T-28800, "M Ilitary Specification, Test

Equi prent for wuse wth Electrical and El ectronic Equipnment, GCenera
specification for," and all docunents referenced therein of the issues
effect on the date of this solicitation shall form a part of thi:

speci fication.
3. REQUI REMENTS

3.1 General . The scope shall conform to the Type II, COass 5, Style E
requirenments as specified in ML-T-28800 for Navy shi pboard and shorebased
as nodified bel ow The use of material restricted for Navy use shall
governed by M L-T-28800.

3.1.1 Design and Gonstruction. The Scope design and construction shall neet
the requirements of ML-T-28800 for Type Il equi pnment.

3.1.2 Power Requirenents. The Scope shall operate froma source of 103.5V
to 126.5V at 60 Hz + 5%si ngl e- phase i nput power as specified in ML-T-28800.

3.1.3 Dnensions and Wight. Mxinum di nensions shall not exceed 15 inches
inwdth, 15 inches in height, and 20 inches in depth. The weight shall not
exceed 44 pounds

3.1.4 LithiumBatteries. Per ML-T-28800, lithiumbatteries are
prohi bited w thout prior authorization. A request for approval
for the use of lithiumbatteries, including those encapsulated in
integrated circuits, shall be submtted to the procuring activity
at the tinme of subm ssion of proposals. Approval shall apply only
to the specific nodel proposed.

3.2 Enwironnental Requirenents. The Scope shall neet the environnental
requirenents for a Type Il, dass 5 Syle E equipnent wth the deviations
speci fied bel ow



3.2.1 Tenperature and Himdity. The Scope shall neet the conditions bel ow

Tenperature(°C) Relative Himdity (%

Qperating 10 to 30 95
30 to 40 75
Non- oper ati ng -40 to 70 Not Controll ed
3.2.2 Hectromagnetic Gonpatibility. The electromagnetic conpatibility

requirements of ML-T-28800 are Ilimted to the follow ng areas: CEOl1l, CE
CS01, Cs02 (0.05 to 100 WMHz), CS06, REO1 (back panel search excluded), RE
(14 kHz to 1 GHz), and RS03.

3.3 Reliability. Type Il reliability requirenents are as specified in ML-T-
28800.

3.3.1 Glibration Interval . The Scope shall have an 85% or greater
probability of remaining within tolerances of all specifications at the end
a 12 nonth peri od.

3.4 Mintainability. The Scope shall neet the Type Il maintainability
requi renents as specified in ML-T-28800 except the |owest discrete conpon:
shall be defined as a replaceable assenbly. Certification tinme shall n

exceed 60 m nut es.

3.5 Performance Requirenents. The Scope shall provide the follow ng
capability as specified below. Unless otherw se indicated, all specificati
shall be net follow ng a 30-m nute warm up peri od.

3.5.1 MVertical System The vertical system conprises the circuitry to drive
the vertical deflection of the CRT and two plug-in conpartnents that a
mechanically and electrically conpatible with the Tektronix 7000 series pl
ins. The Scope shall have two channels that shall be referred to as left .
right.

3.5.1.1 Bandwidth. The Scope shall have the bandwi dth at least from DC to
500 MHz.

3.5.1.2Rsetine. The risetinme of the Scope shall not exceed 700 ps.
3.5.1.3 Dsplay Mdes. The Scope shall have the display node which shall

allow the selections: Alternate, Left, Add, R ght, and Chop (nom nal freque
1 MHz).

3.5.1.4elay Line. The Scope shall have a built-in delay line that allows
the viewi ng of the trigger event.



3.5.1.5 Trace Separation. The Scope shall have a continuously variable
control which adjusts the relative vertical positions of traces produced
the two horizontal input channels. The B trace can be noved by four divisi
above or below the A trace.

3.5.2 Horizontal Subsystem  The horizontal subsystem consists of circuitry
to drive the horizontal deflection of the CRT and two plug-in conpartner
that are nechanically and electrically conpatible with the Tektronix 70
series plug-ins, including anplifiers. For the purposes of thi:
specification, the two channels are referred to as channels A and B. T
hori zontal sweep of the scope shall be sel ectabl e between channel A, channe
and alternating or chopped between the two.

3.5.3 Osplay. The Scope display shall be a CRT with usable display area of
at least 7 cmby 9 cm

3.5.3.1Gaticule. The Scope shall have graticule as follows: one graticule
of at least 8x10 divisions with 0.9 cnmidivision in full scan and one of
| east 8x10 divisions with 0.45 cm division in reduced scan.

3.5.3.2Beanfinder. The Scope shall have beanfinder to | ocate an off-screen
si gnal .

3.5.4 Sorage System The Scope shall use a variabl e-persistence, anal og
storage display that includes at |east five nodes: No storage, Variabl
Persi stence, Bistable, Fast Variable Persistence, and Fast Bistable.

3.5.4.1 Sored Mew Tine. The stored view tinme of the Scope shall be at
| east 30 seconds in Variable Persistence and Fast Vari abl e Persi stence node

3.5.4.23ored Save Tine. The stored save tine of the Scope shall be at |east
30 mnutes in Bistable and Fast Bi stable.

3.5.4.3Fase Tine. The erase time of the Scope shall be less than 1 second
i n any node.

3.5.4.4HSored Witing Soeed. The mininmum stored witing speed of the Scope
shall be as follows:

Mode Graticule SiZe
Ful | Scan(din) Reduced Scan( dusy
Fast Vari abl e Persi stence 300 8000
Fast Bi stabl e 50 700
Vari abl e Persi stence 2 10
Bi st abl e 0.03 0.2




3.5.5 Gdlibrator.

3.5.5.1 Wveshape. The calibrator waveshape of the Scope shall be an
i nternal square-wave generator with a frequency 10f0. P58z

3.5.5.2 Qutput Voltage. The output voltage of the calibrator shall have as
fol |l ows:

Into 100 kohns or Greater: 40 nV, 0.4V, 4 V.
Into 50 ohns . 4 nv, 40 nV, 0.4 V.

3.5.5.3 Amplitude Accuracy. The anplitude accuracy of the square-wave shall
not exceedl%

3.5.5.4Rse Tine and Fall Tine. The rise tinme and fall tine of the square-
wave shall not exceed 250 ns into 100 pF or |ess.

3.5.6 Sgnal Qitputs.

3.5.6.1 Sawtooth Qutput . The Scope shall provide sawooth out connector
whi ch shall have positive 1 V/divisio® into 1 Megohm The sawt oot h
signal shall derive fromA or B Horizontal tine-base sweep.

3.5.6.2 Gate Qutput .

3.5.6.2.1%urce. The scope shall provide a Gate Qut connector which shall
be a 1 V positive-going rectangul ar pul se that shall be derived from eithel
or B time-base unit.

3.5.6.2.2Qutput Voltage. The output voltage of the gate output shall be as
fol | ows:

0.5 V£ 10% into 50 ohns
10 V+ 10% into 1 Megohm

3.5.7 Vertical Sgnal Qutput .

3.5.7.1Source. The Scope shall produce a signal which follows the input tc
the B-trigger.

3.5.7.2Qutput Voltage. The output voltage of the vertical signal out shall
be as foll ows:

25 mv/ division of vertical deflectiGinto 50 ohns
0.5 V/division of vertical deflectiG¥ into 1Megohm

3.5.8 Renote Sorage Gntrol. The Scope shall have renote storage control to
initiate a single sweep, save a display, and erase the display. These inp
shal | be activated by grounding them and di sabl ed by openi ng them



3.5.9 Reote Fast Transfer. The Scope shall have renote fast transfer which
shall be a TTL-conpatible input. A zero to one transition shall enable t
hi gh speed target. A one to zero transition shall transfer from the hi
speed target to the storage target.

3.5.10 Phase onpensation. The Scope shall conpensate for any phase
difference from DC to 1 MHz between channels 1, 2, and B to allow for X
oper ati on.

3.6 Qperating Requirenents. The Scope shall provide the follow ng
capabilities.

3.6.1 FHont Panel Gontrol requirenents. Al'l nodes and functions shall be
operable using the front panel controls. The |ocations and |abeling
indicators, controls, and switches shall provide for maxinmum clarity a
easily understood operation wthout reference to tables, charts, or fl
di agr ans.

3.6.3 Gonpatibility. The Scope shall be conpatible with the Tektroni x 7000
series plug-ins, but not limted to, the 7A13, 7A22, 7A26, 7Al19, 7B15, 7B9
7L5, and the 7S14.

3.7 Minual. At |least two copies of an operation and nai ntenance manual shal
be provided. The manual shall neet the requirenents of ML-M 7298.

3.7.1 Glibration Procedure. The nanual shall provide a Scope calibration
procedure in accordance wth M L-M38793.



